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SURRY MT. RESERVOIR
AREA AND CAPACITY

DRATNAGE AREA = 100 S.M.

ELEV. STAGE AREA “CAPACITY ELEV. STAGE  AREA CAPACITY
M.S.L. FEET ACRES  AC. FT. INCHES M.S.L.  FEET ACRES  AC, FT. INCEES
485 0 0 521 36 580 8999 1.69
486 1 15 5 522 37 594 9586 1.80
W87 2 30 12 523 38 608 10187 1.91
488 3 40 22 524 39 621 10802 2.02
489 I 55 32 525 Lo 635 11430 2.1k
koo 5 70 h2 526 b1 649 12072 2.26
ho1 6 85 62 .01 527 Lo 664 12729 2.39
hoo 7 100 92 .02 528 k3 678 13400 2.51
hg3 8 120 132 .03 529 L 693 14086 2.64
ol 9 140 243 .05 530 45 708 14786 2.77
Lgs5 10 155 383 .07 531 L6 722 15501 2.90
TeTS 11 175 500 .09 532 47 736 16230 3.0h4
ko7 12 195 700 .13 533 48 750 . 16973 3.18
ko8 13 215 900 A7 534 Lo 765 17731 3.32
kgg ik 240 1105 .21 535 50 780 18503 3.47
kg9.5  1k.5 250 1200 .23 536 51 7ok 19290 3.61
500 15 260 1317 .25 537 52 808 20091 3.77
RECREATION POOL - 500! 538 53 822 20906 3.92
539 5k 836 21735 407
501 16 278 269 .05 5Lo 55 850 22578 b, 23
502 17 296 559 .10 :
503 18 314 86k .16 541 56 862 23434 k.39
504 19 332 1187 .22 542 57 87k 24302 4,55
505 20 350 1528 .29 543 58 887 25183 h.72
54l 59 900 26076 4,89
506 21 364 1885 .35 545 60 913 26983 5.06
507 22 378 2256 L2
508 23 392 2641 it 546 61 925 27902 5.23
509 2L Lo7 3041 .57 547 62 937 28833 5.40
510 25 423 3456 .65 548 63 9h8 29776 5.58
: 549 64 959 30729 5.76
511 26 438 3887 .73 550 65 970 31694 5.9k
512 27 h53 %333 .81 CREST ELEVATION - 550°'
513 28 468 L7oh .90 551 66 986 32672 6.12
514 29 483 5270 .99 552 67 1002 33666 6.31
515 30 458 5761 1.08 553 68 1018 34676 6.50
554 69 103k 35702 6.69
516 31 512 6266 1.17 555 70 1050 36Tk 6.89
517 32 526 6785 1.27
518 33 5ho 7318 1.37 556 71 1067 37802 7.08
519 3k 554 7865  L.h 557 72 108k 388718 T.29
520 35 567 8h26 1.58 558 73 1100 39970 7.49

PLATE NO.E-I6
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ASHUELOT RIVER WATERSHED

PERTTINENT DATA

LOCATIONS

The Ashuelot River is a tributary of the Connecticut River
and located in the southwest corer of New Hampshire.

2. Surry Mouwntain Dam. - Town of Surry, New Hampshire, on
the Ashuelot River sbout 5 miles northwest of Keene, New Hamp~
shire and sbout 34%.6 miles above the confluence of the Ashuelot
and Connecticut Rivers.

b. Otter Brook Dam. - City of Keene, New Hampshire, on Otter
Brook, a tributary of The Branch which in turn, is s tributary
of the Ashuelot River. The dem 1s 4.9 miles shove the confluence
of The Branch and the Ashuelot River.

TYPE AND PURPOSE OF PROJECTS

Both reservoirs are flood control projects. Thelr purpose
is primarily to provide flood protection for the community of
Keene and secondly to protect other downstream comunities on
the Ashuelot and Connectilcut Rivers.

AUTHORTTY
8. Surry Mountain. - Flood Control Act gpproved June 22,

1936(Public Law No. 738, Tith Congress), as amended by Public
Law No. 111, 75th Congress approved May 25, 1937.

b. Otter Brook. - Flood Control Act spproved 3 September
195k4.

DRAINAGE AREAS SQUARE MILES
Ashuelot River at Gilsum{USGS Gage) 7L
Ashuelot River at Surry Mt., Dan 100
South Branch at Webb(USGS Gage) 36
Ashuelot River at Hinsdale(USGS Gage) 420
Otter Brook at Dam W7

IX



FLOODS OF RECORD

Ashuelot River neax Gilsum, N.H.

Otter Brook near Keene, N.H.

Date Discharge

Sept 21, 1938 5220 c.f.s.
March 18, 1936 Yoo e.f. 5.
Nov 26, 1950 3700 c.f. 5.

SPILIWAY DESIGN FLOOD DATA

Date

Sept 21, 1938
Oct 24-25, 1959
March 18, 1936

Surry Mountain

Discharge

6130 c.f.s.
5000 c.f.s.
3580 e.f.s.

Otter Brook

Total rainfall - inches 22.2 24 .8
Infiltration rate - inches per hour 06T 067
Total runcff - inches 19.6 21.2
Maximum reservoir inflow - c.f.s. 63,000 38,000
Maximum reservoir outflow - c.f.s. 5k4,000 34,500
Maximum surcharge - feet 2.4 16.1
Freeboard 5.6 h.9
RESERVOIRS
a. Surry Mountain
Capacity

Location Elevation Stage  Arves Acre Inches on

MeSala feet Acresg Feet Drainage Ares
Streambed at Dam 482.0 - - - -
Inlet Elevation h85,0 0 0 - -
Recreation Pool 500 15 260 1,317 Q.25
Spillway Crest 550.0 65.0 970 31,300(net) 5.9(net)
Maximm Surcharge 562.4 T7.% 1195 45,100(net) 8.5(net)
Top of Dam 568.0 83.0 1350 . 50,000(net) 9. 4(net)

b. Otter Brook
Capacity

Tocation Elevation Stage  Ares Acre Inches on

MeSals Feet Acres  Feet - Dralnage Ares
Streambed at Dam 669.0 - - - -
Inlet Elevation 683.0 0 12 0 0
Recreation Pool T0L.0 18.0 70 720 0.3
Spillway Crest 781.0 98.0 374 17,600(net) 7.0(net)
Maximum Surcharge 797.1 11k, 1 Wiy 24,100(net) 9.6(net)
Top of Dam 802.0 119.0 468  25,600(net) 10.2(net



DAMS

Surry Mountain

Type

Length-feet

Top Width - feet
Top of Dam « m.s.l.

OUTLET WORKS

a. Conduits

Rolled Earth Fill

1800

30
568

Surry Mountain

Number One

Shape Boston Horsehoe
Size 107 diameter
Length - feet 383

Invert elevation at

Portal - m.s.l. 48h4,0

b. Gates

Surry Mountain

Tunber

Type

Size

Elev. Gate S1lls «~ m.s8.l.

¢. Recrestion Weir

Two
Broome
Lig" x 10!

48h.66

Suxry Mountain¥®

Type of structure.
Location

Weir length-feet
Btop logs

Crest stage -~ feet
Recreation pool stage-feet
Manueally operated gate

* To be built in 1962

Concrete

Upstrean of both
gates

25( approx. )
None

1.5

15
2'x3!

XI

QOtter Brook

Rolled Earth Fill
1288
25
802

Otter Brook

One
Boston Horseshoe
6' diameter

589
677.0

Otter Brook

Three
Hydraulic Slide
2'6" x 46"

683.0

Otter Brook

Concrete welr w/stop logs
Entrance toc center gate

31.67{effective)
5 openings-6' deep by
64" wide
15(stop log sill)
18
6" dia.



OUTLET WORKS (Continued)

d. Stilling Basgin

Surry Mountain Otter Brook
None ' Width - 25 £t
Length of Floor Section-
35 ft.
Floor Elevation, m.s.l.-
658.0
End Sill Crest Elevation-
662.0
Two rows of Baffles -
23" high
SPILLWAY
Surry Mountaln Otter Brook
Type Uncontrolled, ogee Uncontrolled, oges
' weir Leshaped side welr and chute in
channel. spillway rock
Crest length - feet 338 145
Crest elevation - m.s.l. 550.0 781.0
RECREATIONAL FACILITIES
Surry Mountalin Otter Brook
Existing 1l picnic tables, 11 = 50 picnic tables, 25
fireplaces, beach, 3 fireplaces, beach, 2
parking areas, boat parking sreas, 2 sanit.
ramp fac., launching ramp
Future 77 pienic tebles, 3% 35 pienic tables, 25

Tireplaces,water supply, fireplaces, water supply,
2 senit. fac.,parking comfort station, parking

area areas
Managed by Corps of Engineers State of New Hampshire
(license)
cosT
Total Estimated $1,731.,000 $4,000,000

XiI



QUANTITIES

Surry Mountain

Embankment Volume - c¢. . 1,105,000
Concrete - c¢. Y. 13,000

GUIDE TAKING LINES

Surry Mountain

Guide taking control

line~elevation, m.s.l. 550
Fee-elevation, m.s.1. ~
Fee-acres , 1688
Easement-elevation, m.s.l. -
Easement-acres 18

CONSTRUCTION DATES

Surry Mountain

Start of Construction Summer of 1939
Placed in' Operation October 1941
Completion of Construction June 1942

XITI

Otter Brook

973,000
5,660

Otter Brook

125
461

97
152

Otter Brook

October 1956
April 1958
September 1958



RESERVOIR REGULATION MANUAL

ASHUELOT RIVER WATERSHED

AUTHORIZATION AND SCOPE

1. Authority. - This report is prepared in accordsnce with
instructions contained in ER 1110-2-2L0, par. 6.

2. Scope. - The purpose of this manual is basically to
prescribe the regulations for the hydrologic reporting and the
hydraulic operation of the Surry Mountain and Otter Brook Reser-
voirs during periods of normal and flood flows. This manual will
serve as a gulde and ready reference for the use of tihe Reservoir
Regulation Section of the New England Division Office as well as
for the Flood Control Daem Opersators.

DESCRIPTION OF ASHUELOT RIVER WATERSHED

3. Ashuelot River. - The Ashuelot River lies in the south-
west corner of New Hampshire where it drsins an area of b2l square
miles at its confluence with the Connectlcut River near Hinsdale,
"N. H. (Plates No. E-3 and E-4)., The river has a total fall of
1475 feet in its length of 64 miles, but much of this drop is
concentrated near the headwaters (Plate No. BE-5). Generally, the
watershed is hilly with low mountains in the headwaters and a few
natural lakes and ponds are also found in the area.

k.  Main Tributeries. - The two main tributeries of the
Ashuelot River are The Branch and the South Branch. The Branch
enters the Ashuelot River just below Keene, N. H. about 26,5 miles
upstream from the mouth of the Ashuelot River and is formed by
the confluence of Otter Brook and Minnewaws Brook. The South Branch
Jjoins the Ashuelot River Jjust above Swyanzey Station, sbout 23.5
miles upstream from the mouth.

5. Keene Flood Plain. ~ Discharges from the mein river
and the two principal tributaries, The Branch snd the South Branch,
converge in a flood plain just below Keene, N. H. (Plates No. E-5
and E-6). The flood plain extends from the Faulkner and Colony Dam
in Keene downstream to the Homestead Woolen Company Dam in West
Swanzey. The upper end of the flood plain on the Ashuelot River,
between the Faulkner and Colony Dam and the mouth of The Brsuch,
is the critical demsge area in Keene. (See paragraphs 28-31 for
a discussion of the flood plain).




BECONOMIC DEVELOPMENT IN THE ASHUELOT RIVER WATERSHED

6. General. - The city of Keene and the 15 towns within
the Ashuelot River Watershed experienced s population growth of
11% between 1940 (25,300) and 1950 (28,200), and another 11%
between 1950 and 1960 (31,500). The city of Keens, comprising
50% of the population in the watershed, and the adjoining town
of Swanzey, comprising 10% of the poPulation9 have experienced
80% of this growth. During the same period the commsrcial end
industrial segment of Keene, which is the business center of
southwestern New Hampshire, has undergone a corresponding
expausion. WNew industries have moved into the area and existing
establishments have inscreased thelr facllities.

FLOOD LOSSES

Te Genersl. = The September 1938 flood was the greatest
and most damaglng flocd of record in the Ashuelot River Watershed.
The Keene ares was the hardest hit with syperisnced damages smount-
ing to $515,000 or about 45% of the total losses in the watershed.
The recurrence of 1938 flood stages in the Keene area would result
in total damages of $3,200,000 at 1961 prize levels. About $700,000
of the sgbove damagess would occur in the Ashuslot River area between
the pumping station aud the former Faulkoer end Colony Dam upstresm
of West St. Damagss to industrial establishments would comprise
half of the total with remaining losses belng distributed as follows:.
commercial 20%, residential 13%, railroad 10%, farms 3%, and highways
and public bulldings 4%. Plate Ho. E-T7 shows the stage-dsmage
relationships in this ares.

8. Minor demages are experienced by railrosd ewbankment and
isolated residences at & stage 5 feet below the 1938 flood. At a
sbage of U feet below 1938, other houses, farm land and one industry
are affected. With a rise to a stage 3 feet below 1638 other in-
dustries, commercial establishments and additional residences are
affected.

DESCRIPTIONS OF SURRY MT. AWD OTTER BROOX PROJECTS

9. Surry Mt. Dam. - The dam, completsd in Juns 1942, is
located in the town of Surry ou the Ashuelot River shout 34.6 miles
above the confluence of the Ashuslot River with the Connscticut
River. The regervoir, which iz showm on Plats No. E-10, hag &
recreation pool with an aves of 260 acres at elavation 500 faeet,
mes.l. At spillway crest elgvation 550 £6., m.s.1l.; the reservoir
covers an area of 970 acres and has a tobal capasity of 32,615
acre-feet, equivalent to 6.1 inchas of runoff from a drainage area
of 100 sq. miles {Plste No. E-8). Dsducting the capacity of the
recregbion pocl results in a net ficod coutrol cepazity of 31,300
acre-feet (PlatesNo. E-16 thru E-18), squivalsnt to 5.9 inches of
runoff.
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10. The dem is rolled earth fill sbout 1800 feet in length,
with the top of dam at elevation 568.0 ft., m.s.l. An Leshaped
slde channel spillway includes a concrete ogee weir with a crest
length of 338 feet (Plate No. BE-11).

11l. The outlet works (Plate No. E-12) consist of a 10!
diameter horseshoe condult 383 feet in length, with 2 Broome-type
gates, L'6"x10%, with sllls at slevation 484.66 £t., m.s.1.

12. Otter Brock Dam. - The dam, completed in 1958, is
located on Otter Breok in the city of Keene. Otter Brook is a
tributary of The Branch, which in turn is a tributery of the
Ashuelot River. The reservolr, which is shown on Plate No. E-13,
has a recrestion pool with an ares of T0 acres at elevation TO1
fte, mo8.Lle At spiliway crest elevation 781 ft., m.s.l., the
reservolr covers an area of 374 acres and has a total capacity of
18,320 acre-feet, equivalent to 7.3 inches of runcff from a drainage
area of 47 sq. miles (Plate No. E=O). Deducting the capacity of
the recreation pool results in a net flood comtrol capacity of
17,600 acre-feet (Plates No. E~19 thru E-21), equivalent to 7.0
inches of runoff.

13 The dam consists of rolled earth £ill about 1288 feet
in length, with the top of dam at elevation 802 ft., m.s.l. The
gpillway (shown on Plate No. E-1%) is a concrete ogee weir with
& crest length of 145 feet, and a chute discharge channel in rock.

1%, The outlet works {Plate No. E«15) consist of a 6°
dismeter horseshoe conduit, 589 feet in length and 3 hydraulic
slide gates, 2'6"xL'6", with sill elevations at 683.0 ft., m.s.l.

QFTHER FLOOD CONTRQL PROJECTS IN THE WATERSHED

15. Aghuelot River Chanpel Tmprovement (C. of E.}. - A
clearing and snagging project in 1954 improved the channel of the
Ashuelot River below Winchester St. in Keene allowing increased
digcharge from Surry Mt. Reservoir.

16. Honey Hill Dam {C. of E.). - The project was authorized
Avgust 18, 1941 but is now in an inactive status. The dem would be
located on the South Branch of the Aghuelot River in the town of
Swanzey about 5.6 miles upstream of its confluence with the Ashuelot
River and would consist of an earth embankument ¢f rolled-f£ill con-
struction. The flood control capacity of the reserveir would be
26,200 acre~feet, equivalent to 7.0 inches of runoff from the drain-
age area of TO square miles., With the reservoir filled to spillway
crest (elev. 520.0 feet, m.s.l.), an area of 1,360 ascres including
part of East Swenzey would be inundated.

3




17. Besver Brook Dem {C. of E.). = A survey report study was
authorized by a resoclution of the Senate Committee on Public Works
on 3 October 1960. Present studies indicate that a flood control
dam is economically more feasible and more beneficial than local
flood protection works. The locatlon of the proposed dam site on
Beaver Brook is still under study and therefore the following dasta
is provisional. The flood control capacity of the veservoir will
be 3,200 acre-~feet, equal to 10 inches of runoff from & drainage
area of 6.0 square miles. An area of 230 acres is inuadsted at the
spillway crest elevation of 810 feet, m.s.l.

™,

18.  Ash Swamp Brook (8.0.S.) - The Soll Conservation Service
studied and was responsible for the administration of a Watershed ‘
Work Plan Agreement on the Ash Swewp Brook drainsge area. The plan
provides; a) for land treatment measures on both the flood plain
and surrounding upland sreas; b) structural and chamnel improvements,
such as modifications of bridges; culverts, etc., widening of channels,
construction of branch ditches, ete. As there i3 no provision for the - j
impoundment of flows in this area, either now or in the future, these
improvements have no effect on the regulation procedures of elther
reservoir. The work plan was completed in the latter part of 1961.

CLIMATOLOGY AND HYDROLOGY ' e

19. "General. - The Ashuelot River Watershed has a varisble
climate characterized by frequent but generally short periods of
heavy precipitation. It lies in the path of the "prevailing wester-
lies" and is exposed to the eyclonic disturbances that cross the
. country from the west or southwest. The area is also subject to
coastal stormes that travel up the Atlantic seaboard in the form of
hurricanes of tropical origin and storms of extra-tropical nature,
often called "northeasters". The winters are moderately severe with
sub«zero temperatures gquite common. The spring melting of the winter
snow cover occurs generally in lste March or April.

20. Tempersfure. - The mean annual temperature at Keene,
N. H., is spproximately 459 B with the aversge monthly temperature
verying from gbout 70° F in July t0 near 20° F in January. Extremes
in temperature renge from highs slightly in excess of 100~ F to lows
in the minus ‘*thirties'. Table E~1 gives the msan, maximum, and
minimum monthly temperatures at Keene, N. H. for 67 years of record
through 1960.



TABLE E-I
MONTHLY TEMPERATURES AT KEENE, N. H.

(Degrees Fahrenheit)

MONTH MEAN MAXTMUM MINIMUM
January 21.2 66 «32
February 21,7 6l =32
March ' 32.0 85 w20
April 4l 0 91 1
May © 55.5 93 21
June 63.8 98 27
July 68.9 104 3L
August 66.5 102 27
September 59.5 101 19
October 18.7 88 10
Novenber 36.9 80 =15
Decenber 24.9 63 =29
Annual, 45.3 10k ~32
21. Precipitation. -~ The mean annual precipitation at

Keene is 38.65 inches. The greatest annual precipitation recorded
was 51.20 inches in 1951 and the least annual amount was 27.12
inches recorded in 1894, Table E~-II summarizes the precipitation
record at Keene, N. H, for 68 years of record through 1960.

TABLE E-IT !
MONTHLY PRECIPITATION AT KEENE, N. H.

EleVation ll‘i‘90 E‘tn, MoSoI&e
(Depth in Inches)

MONTH MEAN MAXTMUM MINIMUM
January 2.93 6.50 0.85
February 2.69 T7.02 0.60
March 3.2k T.60 0.40
April 3.15 6.65 0.35
May 3.13 7.02 0.79
June 3.26 T-73 0.41
July 3,75 11.00 1.07
August 3.82 8.96 1.05
Septenber 3.66 10.39 0.20
October 2.82 7.84 0.23
November 3,16 T-67 0.52
December 3.01 6.70 0.51
Annual 38.65 51..20 27.12



22, Snow. - Monthly and annual average snowfall at Keene,
N. H. for 65 years of record through 1960 are shown in Table
E-III below. '

TABLE E-III

MEAN MONTHLY SNOWFALL AT KEENE, N. H.
(Depth in Inches)

MONTH , ELEV., 500 FT., M.S.L.
January 16.4
February 15.9
Mexrch 11.0
April 3.h
May -
June ' -
July
August -
September -
October 0.1
November . 3.8
December 10.8
Annual fl.h
RUNOFF

23. Discharge Records. - There are five U, 5. Geological
Survey gaging stations in the Ashuelot River Basin as summarized
in Teble E-~IV. {See Plates No. E«28 thru E-32 for rating tables).
The Keene Telemark is a non-recording gage which gives river
stages only.

TABLE E-IV

DISCHARGE RECORDS

Location : . Drainage Period of
Area Record

Ashuelot River at Hinsdale, N.H. - 420 March 1907 -
South Branch Ashuelot River at Webb, N. H. 36.0 Oct 1920 =
Otter Brook below Dem,near Keene, N.H, 7.2 May 1958 -
¥Otter Brook near Keene, N.H. 42,3 Oct 1923-Sept.l957
Ashuelot River below Surry Mt. Dam,
nr. Keene, N, H. 101 September 1945 -
Ashuelot River at Gllsum, N.H. Tl.1 August 1922 -

¥ Gaging station relocated downstresm of Otter Brook Dam.
‘ 6



DESCRIPTION OF FLOODS

2k, Flood History. - Outstanding floods on the Ashuelot
River may result from early spring storms combined with melting
snow such as the flood of March 1936 or from summer or fall storms
such as the record flood of September 1938 (Tsble E-V). The
recent flood of Oetober 1959 produced substantial runoff, particu-
larly on Otter Brook but the reservoirs modified the flood flow at
Keene.

TABLE E~-V
FLOODS OF RECORD

USGS Gaging Stgtions

Ashuelot River Nr. Gilsum, N. H. . Otter Brook Nr., Keene, N. H.
(1922 - present) (1923 - 1958)

Date Peak Discharge Date Pesk Discharge
Sept. 21, 1938 5220 c¢.f.8. Sept. 21,1938 6130 c.f.s.
Mar. 18, 1936 L4hoo c.f.s. *Oct. 24~25,1959 5000 e.f.s.
Nov. 26, 1950 3700 c.f.s. Mar. 18, 1936 3580 c.f.s.
Apr. 12, 1934 3490 c.f.s. Nov. 26, 1950 3540 c.f.8.
Apr. 5, 1960 2800 c.f.s. Nov. 4, 1927 3180 c.f.s.
Nov. 4, 1927 2760 c.f.s. Apr. 12, 193h 3020 c¢.f.s.
Oet. 24, 1959 2700 c.f.s. *Apr. 5, 1960 2000 c.f.5.

* Estimated flow at geging station.

25, September 1938 Flood. - The greatest flood of record in
the Ashuelot River Basin occurred on 21 September 1938 when a hurri-
cane passed up the Connecticut River valley. Rainfall over the wster-
shed accompsnying this hurricane combined with the precipitation of
the previous 3 days totaled more than 10 inches. The computed inflow
t0 the Keene flood plain reached a peak of 31,200 c.f.s. with a maximm
stage of 480.6 at the Telemark. (ALl elevations at the Telemark refer
to Keene datum which is 5.3 feet above M.5.1.).

26. March 1936 Flood. - The second largest flood of record
on the Ashuelot River was the flood of March 1936 which developed
from heavy rains falling on snow cover with a high water content.
The stage at the Telemark gage rose to 478.7 with s computed peak
inflow of 23,000 c.f.s. to the Keene flood plain.

27. Standard Project Flood., - A standard project flood for
Keene, New Hampshire, was developed as a demonstration flood to measure
the effectiveness of Otter Brook and Surry Mountain Reservoirs. Since




the fiood was to be used for demonstration rather than design
purposes, it was determined by an approximste method. A rainfall
value of 11.3 inches, which spproximates 60 per cent of the meximum
possible ralnfall for 312 square miles, was selected for the Standard
Project Storm. Rather than develop unit hydrographs for the component
areas, the hydrographs of the September 1938 flood were selected as
typical and were adjusted to equal the selected storm runoff. The
Btandard Prcject Flood for Keene, represanting the total of the
composite inflows to the Keene flood plain, has a maximum discharge
of 42,000 c.f.s., which is 35 per cent greater than the flood of
September 1938, the.flood of record.

DISCUSSION OF THE KEENE FLOOD PLATN

28. (Qeneral. - As previously mentioned, the Ashuelot River
and the two main tributaries converge in the flood plain just below
Keene. Table E-VI gives the gpproximate drainage areas that contri-
bute flows into the flood plain.

TABLE E-VI

DRATNAGE AREAS

LOCATION DRATIVAGE AREA IN
SQUARE MILES
Ashuelot River at The Branch 114
The Breanch at the Ashuelot River 100
Qtter Brock at The Branch 55
Minnewawa Brook at The Branch 33
Beaver Brook at The Branch 10
South Branch at the Ashuelot River T2
Ash Swamp Brock at the Ashuelot River 18
Local - Keene to West Swanzey 8
Total at West Swanzey 31z

29, The meandering river channel in the flood plain has low
discharge capacity due to its small cross sectional ares and flat
gradients, with the result that flood waters cause considergble
depth of pondage in the plain.

30. A non-recording Telemark gsge, near the Keene Sewage
Pumping Station, is the principal index point for the flocd plein.
Stages at the Telemark are caused by a changing series of river
flow conditiocng. Under acrmal river flows, stages are low and
are related to the discharge in the Ashuelot River just below the



/
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confluence with The Branch. As the flow in the Ashuelot River
increases, the storage reach begins to fill. The Telemark stages
are now caused by a combination of backwater and the flow in the
Ashuelot River below the confluence with The Branch. As the flood
plain continues to fill during a major flood, the Telemark stages
hecome more and more dependent upon the backwater effect that is
caused by the discharges at West Swanzey. As the river flows return
to normal, the dilscharges below the confluence agaln control the
fluctuations of the Telemark stages.

31. Channel'Capacities. ~ Information obtained from dbser«
vation during past floods lndicate that the elevations or stages
indicative of chaunnel cepacities downstream from the dams are as
follows:

a. Winchester Street. - Stage = 6.5 feet, river well
wilthin banks but seepage starts to affect cellars. See Plate No.
E-3k for relationship between Surry Mt. discherges and steges st
the Telemark and Winchester Street.

Stage = 7.0, river still within banks, water table
is rgised; seepage affects more cellers. This should he the normal
meximum stage.

Stage » T.5 feet, river still within banks, seepage
continued as the water table is even higher. This 1s the highest
stage that should be reached and used only when hesvy snow cover
exists in the drainage area sbove Surry Mt. Dam.

b. Keene Telemark. -~ An elevation of about 472.5 st the
Telemark gage nemr the Keene Sewsge Pumplng Stebtion. Nuisance damage
commences at this elevation with meterlal damage starting at gbout

Lk,

¢. Homestead Woolen Co. Dem (Dickinson). - Flood stage ~
3.5 feet on the gage of the dam in West Swanzey (see Plate No. E-33
for rating eurve%.

d. Winchester, N, H. Gage, - Flood stage - 15 feet at
the staff gage loceted Just downstream of the highwey bridge in
Winchester.

e. Montesgue City, Mags. ~ Flood stage - 28 feet at the
Montague City USGS gage on the Commecticut River,




PRECIPITATION AND RIVER REPORTING NETWORK

32, Genersl. - Due to the short time of runoff concentration
in the Ashuelot and its tributaries, the emphasis in the reporting
network has been placed on the river stations instead of rainfall
stations, Experience has shown that it 1s not expedient to compute
the runoff in volume or pesk by correlating the rainfall data.

Plate No. E-4 shows the locatlions of the precipitation and stream
goging locations in and around the watershed.

33. Reinfal). Reports. - Rainfall reports are used primerily
for the purpose of alerting and for providing en appraisal on the
severity of the storm. During severe storme the demtender maintains
close contact with Reservoir Regulation Section to report rainfall
and flood date and to receive regulation instructions. There are
other precipltation stations in the watershed which are not part of
the cooperstive rainfell stations but their data is obtainable from
the U. 8. Weather Bureau in Hartford, (Windsor Locks), Connecticut.

34. River Reporting System. - The river reporting system in
the Ashuelot River Watershed consists principally of the following
stetions in downstream order: (a) the staff gage on the Winchester
- Btreet Bridge in Keene, (b) the Telemark gage near the Keene Pumping
Station, (c) the gage on the Homestead Woolen Co. Dam in West: Swanzey,
(a) the staff gage downstream of the highwey bridge in Winchester,
(e) Montsgue City on the Connecticut River. These observations are
obtained either by the dam operators or by local observers. Complete
information concerning other key locations on the Connecticut River
‘and its tributaries are obteined from other operators of flood cone
trol dems, and the U.S.W.B. River Forecast Center at Windsor Locks,
Connecticut.

35.. Snow Surveys.. - Snow courses have been established in or
near the watersheds of both reservolrs to give an index of the water
equivalent in the snow, which 18 used as a guide in the regulation
of the reservolrs during the periods of snowmelt. The locations end
other pertinent data on the snow courses are shown in Table E-VII.

A summary of the water equivslent in the snow cover during the winter
and spring months is shown in Table E-VIII.
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TABLE E-VII

SNOW COURSES
Location Elevation Latitude Longitude Period of
M.S.L. Record

Alstead 1400 13 - 08¢ 72° - 17"  Dec. 1948 -
Washington 1340 43° - 10 72° - 05' Dec. 1948-Apr. 1961 .
Sand Pond, 1500 33° « 100 72° - 11'  Jan. 1962 -
Marlow 1220 13° - 06" 72° « 12'  Dec. 1948 -
Surry 600 oy w00t 72° - 19" Dec. 1948 -
Granite Lake 1350 43° « o1t 72° - 09t Jan. 1959 -
Otter Brook Dam 1050 420 - 571 2% LAkt Jen. 1959 -

- TABLE E-VIII

WATER EQUIVALENT IN SNOW COVER
(Depth in Inches)

Date Mean Maxinum Minimum

1 February 2.7 5.4 0.9
15 February 3.1t 7.6 0.8

1 March h.1 8.4 0.6

15 March k.9 9.k 1.0

1 April - 3.6 8.8 0

15 April L.k 6.5 0

36. Weather Forecasts. - Quantitative weather forecasts initiated

by the U. 5., Weather Burean in Boston are received daily by the Reservoir
Regulation Section. . Whenever warranted, the dam operators are alerted
with advisory weather bulletins.

1l



CRGANIZATION AND COMMUNICATIONS

37. Organization. - In the New England Bivision, the Hydrology
and Hydraulics Section in the Engineering Division serves a dual purpose
since it also functions as the Reservolr Regulation Section. The Reser~
voir Regulation Section (RRS) is responsible for the regulation of the
Tlood eontrol regervoirs within the New England area. The supervision
of routine operations and mainteénance actlvities comes under the juris-
diction of the Maintenance Branch in the Operations Division. Instruc-
tions from RRS ere issued directly to the dam operator with advisory
reports forwarded to the Operations Division. An organization chart
for reservoir regulation in the New Englsnd Division is shown on Plate
No. E-1. In addition to 1ts regular flood control duties, RRS 1s also
responsible for (1) monthly reports on reservolr regulation, (2) con-
tinuing studies on regulation procedures, (3) analysis of actuel flood
operstions, {4) the establishment and maintensnce of & reporting net-
work, and (5) the training of perscnnel.

38. Communications. « During normal working hours, communicetions
between RRS and the dam operators is by the NED Radio Network. One radlo
"station" (WUA-1B) is located in the Reservoir Regulation Section. For
emergency use there are numerous moblle sets avaeilsble as well as 3
"trangportable” units - one st NED headquarters, and two st strategic
points in the New Englend area. If radio transmission is broken, com-
munication is by telephone. During non-work hours, i.e., nlghts,
holidsys and week-ends, instructions to the dam coperstors are issued by
telephone from the homes of RRS personnel unless the severity of the
flood requires that the office be opened. Telephone numbers of all
individuals concerned with reservoir regulation are listed on Plate No.
E-2, In the event of a complete communication failure, arrangements
have been made with the Chief of Police in Keene, N. H. for emergency
use of the short-wave radioc facilitles of the State Police and Civil
Defense.

RESERVOTR REGULATION FOR NORMAL PERIODS

3G, Non«Freezing Season, =

a. Surry Mountain Reservoir. - A permenent recreation pool
is meintained by the control weir(to be constructed in l962)at & stage
of ebout 15 feet. The normal setting for both conduit gates is 3 feet,
and the welr gste will be closed. There is no change in the gate settings
for fluctuations in pool stages up to 18 feet. The Reservoir Regulation
Section is notified when the pool rises to a stage of 18 feet.

b. Otter Brook Reservoir. - A recreation pool is maintalned
by the control weir and stop logs at a stage of sbout 18 feet. Gates 1
and 3 are closed and gate 2 is open. The gates remain in this position
until the pool reaches a stage of 21 feet, at which time the RRS shall
be notified.

12
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40. Freezing ‘Sehson. -

2. The Reservoir Regulation Section will instruct the
operstors when the winter pools are to be established in the fall
end drawn down in the spring.

. b. Surry Mt. Reservoir. - The weir will be submerged
with the pool stage maintained at sboubt 17 feet to keep the gates
free from ice. The weir gate will be fully opened in order to be
used during the spring drasw dowm. One conduit gate will be closed
and the other gate will be partially open to maintaln the winter
pool. If the pool reaches a stage of 19 feet, the RRS shall be
notified.

c. Otter Brook Reservoilr. - The welr will be sub-
merged with the pool stage maintained at sbout 20 feet. Gate 2
will be closed and gate 1 or 3 will also be closed. The other
gate will be partielly open to maintain the winter pool. If the
pool reaches a stage of 24 feet, the RRS shall be notified.

k1. Cooperation with Downgtresm Water Users. - It is the
policy of the Corps of Engineerg %o cooperate, whenever possible,
with downstresm water users, police authorities; and other inter-
ested perties and apencies. The operator of the dam may be
requested by downstream water users to modify the river flow for
gshort periods of time., Whenever a request for such modification
is veceived, the operator of the dam shall sscertain the validity

-0f the request and obtaln assurances from all other downstream

water users that they are agreeable to the proposed operation.
The operator of the dam will then relay the information to the
Reservoir Regulation Section and request Iinstructions.

RESERVOIR REGULATION DURING FLOODS

Lo, General. - The regulation of flows from both reservoirs
may be considered in 3 phases during the course of the flood. Fhase
I is the initial regulation during the early development of the
flood and ends following the first change in gate settings; Phase
II, regulation during the flood when gates are either partially or
completely closed; Phase III, regulation to empty the reservoirs
following the recession of the flood.

43, Phase I - Initial Regulation of Fiow. =

a. Partial closure of gates will be made; for minor
or slowly rising floods not werranting complete closure of the
gates, or during the initial development of a major flood prior to
a full appraisal of its magnitude, as governed by any of the following
conditions.

13



(1) To restrict the reservoir discharge in accorde
ance with the curves shown on guide 'A', Plate No. E-34, that
prescribes the total relgase from the reservoirs in which the dls~
charge from Otter Brook is generally one half that from Surry Mt.

(2) To restrict the contribution from the reservoirs
vhen the forecast stage at Montague City spproaches flood stage of
28 feet.

b. Complete closure of gates in both reservolrs will
be made at once for either of the following conditions, unless
otherwise Iinstructed by Reservolr Regulation Section.

(1) When a rainfall of 2 inches occurs within 2k
hours at elther dam or ons of the cooperative rainfall stations.

(2) When elevations end rates of rise at the Tele-
mark gage occur as follows: (See Plate No. E-3k).

Elevation Rate of Rise
(In Feet) (In Feet Per Hour)
ral 0.4 or more
470 0.6 or more
469 0.8 or more
468 1.0 or more

L4, Phase II « Regulation During the Flood. - Although not
always cleaxly defined, the transition from FPhase I to Phase II
takes place after the first gate operation; or, if there is no
operation, after the rlver stege at the Telemerk has crested and
started to recede.,

"45. As a floodldevelqps, considerable judgment and experience
are necessary to varyd “he regulation in accordance with the smount
of residual reservoir storages, river stages in Keene, water content
of snow, 1T any, remaining on the watershed, and weather forecasts.
In general, the continuation of regulation will be governed prin-
cipally by the reservoir pool stages and the elevations at the Keene
Telemerk as shown by the series of guide curves on Plate No. E-3h4.
Gulde 'B°' shows the relationships that exist between the Winchester
Street steges and Surry Mt. releases, with different elevetions at
the Keene Telemsrk. Guide *C! shows the allowsble releases from
the Surry Mt. reserveir with different pool steges during the
groving and non-growing season. It reflects the relatlonships
shown in *B', along with the residual storage in Surry Mt., and
the seasonsl channel cgpacities. Guide D' shows the releases
from Surry Mt. as a percentage of the total reservolr relesases.
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46. Secondary river rises from additionsal rainfall or
snowmelt will be. consmdered applicgble to Phase II. With rising
stages at the Telémark gege in Keene, consideration will be given
to the travel times from the dems to Keene in order to anticipate
river stages.. A b-hour trevel time of flow from Surry Mt. Reserw
voir to the Telemsrk and s travel time of 1 to 2 hours from Otter
Brook Reservoir have been found applicable.

k7.  The preceding conditions will usually govern the contine
ugtion of regulation in Phase II, but in some cases flood conditions
on the Connectlicut River will be the controlling factor. Regulation
in Fhase IT will continue until the stege of the Comnecticut River
at Montague City has either receded 5 feet from flood crest, or to
flood stage of 28 feet. The estimated travel time from West Swanzey
to the mouth of the Ashuelot is from 12 to 15 hours. The travel
time from the mouth of the Ashuslot to Montague City is about 7 hours.

48. Phase III - Emptying the Reservoir. - Following the
recesslion of the flood .on the Ashuelot River in Keene, or the Connect-
icut River at Montague City, the reservoirs will be emptied as rapidly
as possible in asccordance with the guide curves on Plate No. E-34.
Except tnder umususl flood conditions, the releases from Surry Mt.
Reservolr during the growing season shall not exseed a flow of 800
cofe8.; and durlng the rest of the year shall not exceed g flow of
1200 c.f.s. The relzases from Obtter Brook shall not exceed a flow
of 600 ¢.f.5.

k9. The rate of increase in reservoir discharge from Surry
Mt. shall not execeed 200 c.f.s. per Z-hour pericd for discharges
up to 600 c.f.s. and 100 c.f.s. per 2-hour period for discharges over
600 c.f.s8. The rate of increase in reservoir discharge from Otter
Brook shall not exceed 200 c.f.8. per 2-hour period. Increesing
the discharges to produce stages causing material damege will be done
only on instructions from the Reservoir Regulation Section. Plates
No., E-22, E-23, E-25, E-26 show the outlet rating curves for the
Surry Mt. and Otter Brook Reservoirs. Following the emptying of the
reservoirs, the gates will be set at their normal openings.

50. Extraordinary Flood Conditions. - It is concelvable that
unpredictasble or extraordinery flcod conditions may arise from dam
or bridge fallures,; highway or railircad washouts, end ice jams or
debris deposits. Regulation of the reservoirs during such unusual
conditions may not follow the previcusiy described rules, but will
be governed by the urgency of the circumstances with the prime pure
pose of the operation to prevent further damage. The RRS will be
immediately notified of any uwusuval flood condition.
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5l. Spillway Discharge, - Ordinarily during a major flood, the
gates will not be opened to avold splllway discharge. Surcharge
storage above the spiliway crest will be utilized if the downstream
channel capacity continuves to be exceeded by the runoff from uncone
trolled zreas. However, if the stage in either reservoir continues
to rise sgbove the crest with the possibility of the pool rising
gbove the maximum design surcharge, the following schedule will be
used as a gulde for gate relsases during splilliway discharges:

Surry Mountain Dam | Otter Brook Dam
Pool Stage Gate Openings Pool Stage  Gate Openings
65 0'- 0O* 9|8 Qw0 fw=0!
T2 Of- OF 109 0«00
T3 2= 27 1lic 2'=21.21
T 5la 5* 111 3'w3t=3! _
75 10°'-10'(fully open) 112 4,5k, 54,5 (fully open) "

The spillway rating curves are shown on Plates No. E-24 and E-27.

BZ2. Effect of Regulation opn Roads Within the Reservoir Aress. -

o
a. Geperal. - There are several roads that pess through

the reservoir aress and are subject to inundation during the storage

of flood waters. Inasuuch as public safety is involved in the use

of the roads, the dam operators are responsible for seelng that these

roads are barricadesd whensver necessary.

b. Surry Mt. - When a rising pool reaches a stage of 18
feet, the dam operator will consider barricading the access road to
the recreation weir (lowsst parking area stage sbout 20 feet). When
a rising pool reaches a stage of 35 feet, the dam operator will con-
sider barricading the ¢ld Surry Road north of Surry Village and will also
notify local suthorities about the possible need for closing old Pon
Road. ‘

¢, Otter Brook. -~ The access road to the recreation area
is barricaded during the fall, winter and spring months, end during
the sumer months on rainy days apd every evening. In addition, when
a rising pool reaches a stage of 27 feet;, the dam operator will con-
sider barricading the road (lowest parking ares stage sbout 30 feet).

53, Regulation with Failure of Communications. - Should both
the Surry Mt. and the Otier Brook operators be unsble to contact the
RRS when a flood is developing, the Surry Mt. operator has full
authority to act promptly in accordance with the instructions contalned
herein, and will diresct the regulation of both reservoirs until commni-
cations can be established.
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54.  The Surry Mt. operator will regulate the discharges from
both reservoirs very conservatively during Phase I, especially if it
1s difficult to obtain necessary informstion on flood conditions. In
the case of any doubt as to whether a partial gate or complete closure
should be made, the ggtes will be closed completely whenever the
severity of the storm and lack of information concerning downstream
conditions warrant such action.

55. In the event that the Otter Brook operater is unsble to
contact elther the RRS or the Surry Mt. operator by phone, he or his
assistant will drive to Surry Mt. Dam to report on flood conditions.
Should conditicns be such that immediate reductlon of the Qtier Brook
outflow is essentlal, the Otter Brook cperator has full authority to
meke the necessery gate: adjustments prior to reporting to Surry Mt.
Releases for emptying the reservoirs will not be made until contact
has been esteblished wlth the RR3., DPossessicn of the instructions
contained in this manual does not relieve the dam operator of his
responsibility for continuwed efforts to communicate with the RRS as
prescribed in paragraph 38.

REPORTS

56, Normal Operations. - The normal operstion of the reservoirs
requires several weekly and monthly reports described ass follows:

a. . Weekly Commmnications Check. -« On Friday morning of
each week, a log report NED Form 477 {Plate No. E=37) on general hydrologic
conditions at both resexrvoirs will be transmitted by radio from the
Surry Mt. operator tc RRS. The Otter Brook operstor will relay his
report to the Surry Mt. operator.

, b. Reservolr Stages. - The sutomatic water level recorder
records the water surface in each reservolr st sll times and each
recorder should be checked every morning to ses that the chaxt is
keeping correct time and that the pen is inking properly. Any dis-
crepancies in the pen time or gage haight should be noted on the
chart. The chart at Surry Mbt. should be changed once a week and at
Otter Brook on the first of each month. At the beginning and ending
of each chart the following information should be noted in ink:

(1) outside gage reading
(2) pen gage reading

(3) watch time

(4) pen time
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Co Gate Operstion Record. - All gate operations
should be noted on NED Form 90 (Plate No. E-38) and inclosed with
recorder charts of reservolr stages in the weekly and monthly
reports. All operations should be noted regardless of the change
in gate position. The report should include date and time of day,
gate opening, reserveolr stage, discharge before and after gate
change, and reason for operation.

d. Tallwater Gage. - The dam operator will check
the gage weekly during normal flows and daily during periods of
flood flows. The checking of the gage is to make sure that the
recorder is in good working order, noting any discrepancies
between the inside and outside gage heights and time on the chart
at the station and also on the chart of the remote recorder at
Burry Mt. On the first of every week, the Surry Mt. dem operator
will remove that portion of the chart on the remote recorder which
contains the gage record. At the beginning and ending of each
chart, the following information should be noted in ink: (1) name
of gage, (2) date, (3) outside gage reading, (L) pen gage reading,
(5) inside gage reading, (6) watch time, (7$,pen time, and (8)
clock time. '

vt

e, Rainfall Data. ~ The dam operator should read
the rain gage daily end if less than 1/4" of precipitation has
fallen, the pen of the recording gage should be railsed to the
next heavy line to prevent overlapping records. He also checks
that the cloeck is running correctly end the pen is inking properly.
Easch Monday the chart will be changed and submitted with a weekly
report %o RRS. The weekly report is used prineipally to detexrmine
times of beginning and ending and form of precipitation. The
menthly climatological report should be made out according to
Weather Burean instructions on each pad.

f. Snow Surveys. - Snow courses have been established
at selected points within the watershed of each reservoir (see para~-
greph 35 and Plate No. E-4). Surveys will be made by the dam oper-
ators during the winter and early spring to determine the depth of
the snow and its equivalent water content. The dates for the surveys
will be determined each year by the Chief of the Reservoir Regulstion
Section.

5T Flood Control Opersations. -

8. Log of Reports and Instructions. - During the
regulatien of the reservoirs for floods, information pertinent to
the regulation will be entered in a log hook (NED Form 423 ~ Plate
No. E=39), or other prescribed forms for record purposes at the
dams. A similsr form will be maintained by the BRGS. If unusual
circumstances occur during a flood or upcen request of the RRS, a
report which may be written in longhand wiil be submitited to the
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Division Office describing the subjects outlined in the féllowing
paragraphs.

~ b. Observations at the Dam. - The dam operator
will make general observations of conditlons occurring at the inlet
and outlet works, as listed below. The observations will be entered
in the log book at the dam. If possible, 1t is desirsble to take
photographs of any unusual conditions, ncting the date; time and
the reservolr gage helght.

(1) Extent and action of eddies and waves
along the spillway and intake channel walls.

(2) Extent and action of turbulence or
eddies dowmstream of the spillway and ocutlet works.

(3) Effect on the flow through the gates
due to an sccumulation of ice or debris on the trash racks.

o {4} The pool elevation and position of
the gate opening at which vibration occurs.

(5) Any other hydraulic phenomena that may
oceur.

c. Observations at Damage Control Points. -
General observations of real demsge and nuisance damage will be
made dovnstream of the dams. The report of observations will be
used to establish and substantiate the range of damages in those
areas to assist in the future operation of the reservoir. The
information will be entered in the log book at the dam.

58, Conditions that Werrent en Initisel Radlo (or
Telephone} Report. - The dem operator should report any of the
following conditions promptly to the RRS:

a. Preeipitetion. -~ Occurrence of 1 inech of
precipitation within 24 hours at either dam or any of the co-oper-
ative ralnfall stations.

b. Telemark Stage. - A river elevation of 468
and rising at the Telemark gage near the Xeene pumping station.

¢. Reservolir Stages, =

1. Non«freezing season: A reservolr stage
of 18 feet and rising at Surry Mb. and a reservoir stage of 21
feet and rising at Otter Brook.
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2. Winter season: A reservolr stage of
19 feet and rising at Surry Mt. and a reservoir stage of 2L feet
and rising at Otter Brook.

d. Any unusual locel condition such as difficulty
with gates, excessive debris, ice Jams, ete.

59. Scope of Report. - Insofar as practicable, the
following information should be included in a report to the Reservoir
" Regulatlon Section:

8. The total amount of precipltation at the dem.

bh. Reports of precipitation received from other
sources. ,

¢. The pool elevation at the time of reporting
and several previous resdings with the corresponding time to define
the hydrograph or rate of rise of the pool. Accurate, similtaneous
readings of both stage and time are essential to facilitate computa-
tions of reservoir inflows (Plates No. E~-35, E-36 and E~-40).

. d. Gate openings and discharges at the time of
reporting.

e. River stages at the Telemark gage, Winchester
- Gtreet gage, gage at Homestead Woolen Co. Dam in West Swanzey and,
when instructed, at other pertinent locations, such as Swanzey
Station Bridge, the Winchester, N. H. gage, the mouth of Mlnnewawa
Brook,; the mouth of the South Branch.

f. General snow cover and run-off conditions
throughout the basin.

g. Any other information which might be of assist-
ance in regulating the reservoirs.

60. Reports to the U. 8. Weather Bureau. - The U. 8.
Weather Buresu at Bradley Field, Windsor Locks, Connecticut, has the
responsibility for issuing flood warnings and forecesting river
stages in the Connecticut River Basin, and it is essential for them
to obtain from the flood control dams data on precipitatlon, river
stages, and reservolir regulatiotis.

61, Two types of reports will be made to the U.S.W.B.:
(a) post card reports and {b) telephons reports. Post card reports
ars made daily on WB Form 612-24%, which is furnished by the Weather
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Buresu. Data to be shown on the post cards ilnelude preclpitation,
reservolr stages, and when appliceble, temperature, snowfall and
downstream river stages. The initlal telephone report to the U. S.
W. B. {Windsor Locks, National 3-335L, call collect) will be made
by the Surry Mt. operator immediately after sending the initial
alerting report to R.R.S5. Dats to be forwarded in this report
include precipltation, reservoir stages, outflow, and river stages
at lndex points with times of observetions. The Weather Bureasu
office is open 2k hours a day, every day. Inasmuch as the R.R.S.
is also in contact with the U.8.W.B., subsequent reports on flood
conditions from the dam. operator will be made in accordance with
instructions from the Basin Regulator.

MISCELLANEOUS

62. Fish Life. -~ Whenever there is ilnsufficient run-
off from local areas durlng a regulation pericd, a minimum discharge
of gpproximately 10 c.f.s. should be maintained for fish life.

63 Sedimentation. -~ Sedimentation surveys sre made
at both resgervoirsg during periods of low flow to determine the
effects of sedimentation. Ranges have been egtablished in both
reservolr areas and are shown on Plates No. E=10 and E-=13.

6l Absence from Dam. - The R.R.8. will be advised in
advance whenever the operator of a dam wiil be absent overnight
from his dam or his home.

EXAMPLES OF RESERVOIR REGULATION

65, General. ~ The following floods have been snalyzed
to show the applicability of the prescribed rules of regulation:

a. Flood of September 1938
b. Flood of March 1936
¢, Standard Project Flood
d. April 1960 Flood
66. As the April 196C flood occurred with both reservoirs

in operation, this flood was taken as a demonstrabion flood and is
described in considersble detall. Other floods are shown to glve an
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indication of the effect of the reservoirs on these floods at
the reservoirs and at downstream index points. Considerable
assumptions relative to stages and discharges in Keene were
required to illustrate the regulations.

67. - September 1938 Flood. - The regulation of both
reservoirs for a recurrence of the record flood of September
1938, and the effect on downstresm stations are shown on Plate
No. E-41. There would have been no spillway discharge at either
reservolr although both pool stages would heve risen to within
three feet of spillway crest.

68. " March 1936 Fiood. - Although the peak of this
flood was less than the 1938 flood, the volume of runoff was
greater, and spillway discharges would have occurred at both
reservoirs. Plate No. E=-U2 shows the regulaticn of both reser-
volrs and the effect on downstream index points.

69. Standard Project Flood. - The effect of the
two reservoirs on the stendard project flood is shown on Plate
No. E-43. Neither reservolr has sufficient capacity to contain
the entire flood but the spillway discharges occur on the re~
cession side of the downstream hydrographs and do not contribute
to the maximum stage during the flood.

70. Spiilway Design Flood. - Plates No. B-lli and
E-45 show the effects of the reservoir regulations on the spill-
way design floods sssuming each reservolr full to spillway crest
at the beginning of the ficods. Plate No. E-hk glso shows the
maximum pool elevatlons at Suryry Mt. that oceur with the gates
open and closed during the flood.

Tle April 1960 Flood, - To augment the data shown
on Plate No. E-hé, there is included below a narrative to further
describe the reasons for some of the regulation procedures:

a.) .29 Merch 1960. ~ From snow survey reports
the R.R.S5. was aware that a heavy snow cover (water equivalent =
8.5 inches) existed on the Ashuelot River watershed and pcsed a
potential flood threat.

b.) 3L March 1960

0800 - Initilsl report from Surry Mt.
operator. It was raining, temperature was 41° at Surry Mt. Dam,
and the Keene Telemark which reached 468 during the early A. M.
hours had risen to %68.9. In the last 24 hours, 0.8" of rain
had fallen at Surry Mt. and 0.85" at Otter Brock Dam. Instructed
to eall back at 1100.
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1100. - 1.05" at Surry, 1.05" at Otter Brook,
rain ended at 1030, Telemerk had risen to 469.9. Instructed
to eall back at 1500,

1500 ~ Both pools were rising; Telemark at
470.7; although the he Telemark was still rising, the rain had
- stopped. Because Of heavy snow cover, it was considered
necessary to increase discharge as much as possible from both
reservoirs. Instructed to call the Basin Regulator at his
home at 2100.

2100 - Both pools were still rising; Winchester
Street at 5.7, Telemark at 471.6. Instructed to make no change
in diecharge sné call hack at 0815, N

e¢) 1 April 1060

Q815. - Both pools were still rising, Telemsrk
at 472.2, Winchester Street at 6.75. Instructed to increase
outflow from Surry and call back at 1530.

1530. - Winchester Street at 7.1, Telemark at
4y72.k, both reservoirs were still rising. . Instructed to make
no change in discharges and call back at 0815.

d) 2 April 1960

: 0815. - The Winchester Street stage rose to
7+35 during the night but had fellen to 7.l. The Telesmark was
472.2. Because of variations in stage at Winchester Street,
due to flows from the uncontrolled areas below the dam, it was
considered that reservolr releases should not be increased
until the stages leveled off., Instructed to call back at 1200.

1200, - Telemark at 472.2 and Winchester Street
at 7.0 (and appeared to have leveled off). The discharge at
Surry should be incressed to try to meke better use of the avail-
able capacity in the river. Up to now, there had been no reports
of flooding from downstream residents. Instructed to increase
Surry Mt. outflow and call Regulator at his home at 2100.

2100, ~ BSurry Mt. operator called in to report
the pools were both rising slowly, the Telsmark had leveled off
at 472.2, but the Winchester Street stage had risen to 7.3 feet.
It was felt that because it was difficult to cheek the flood
conditions from the uncontrclled aress at night, the releases
from Surry Mt. should be decreased. Instructed to decreese
outflow from Surry Mt. and call back at 083C.
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e) 3 April 1960

0830. - Winchester Street at 7.0, Telemark
had fallen to 472.2. Instructed to increase discharge from both
reservolrs and call back at 1800.

1630. ~ As the weather forecast called for
rainy weather during the nilght, the R.R.S. had been mobilized
for 2hk-hour operation.

1800. « Pools were still rising, Telemark at
472.1, Winchester Street at 7.1l feet. The temperature was above
freezing and it had Jusgt started to rain. Instructed to make no
change in discharge and call R.R.8. at 2300.

2300. - Telemerk at 472.2, Winchester Street
had risen to 7.35, 0.40 inches of rain had fallen at both reser-
voirs. Instructed to decrease Surry Mt. outflow and call if
Telemark reached 472.5.

f) 4 April 1960

0200. - Telemark had reached 472.5, rainfall
totaled 0.85 inches at Surry Mt. Because of the time of day
and the wvncertain flow conditions from uncontrolled areas,
Instructed to shut both reservoirs completely and call back at

0800,

0800. - Rain had just stopped, total at Surry
Mt. was 1.40 inches, total at Otter Brook wes 1.35 inches, and
total at Bradford (which is in the reporting network) was 1.4
inches. The Telemark peaked at 472.8 ard had fallen slightly
to W72.7. The Winchester Street stage pesked during the night
at 7.5 feet and was at 7.2 feet. Instructed to start releases
from Surry Mt. and call back at 1500.

1500. - River stages had fallen off a little,
but to make sure that stages were leveling off, instructed to
meke no change in discharges and call back at 2100,

2100, -~ Telemark at 472.7, Winchester Street
at 6075. Wegther forecast was for rainy weabther. Instructed
to call back if Telemark reached 473.3 or if Winchester Street
rose to 7.5 feet.

g) 5 April 1960

0800. ~ Telemark at 473.3, Winchester Street
at 7.45%. Rainfall started during the night with a total of
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0.56 inches at Surry and'0.73 inches at Otter Brook. Instructed
to decrease flow at Surry end call back at 1100.

1100, - Telemark at 473.5, Winchester Street
at 7.50; 0.68 inches at Surry, 0.96 inches at Otter Brook.
Instructed te close Surry completely and call back at 1530.

1530. ~ Reservoirs were still rising, Telemark
at 473.6, Winchester Street at T.5.

2200, - Temperature was still above freezing,
rainfall had stoyped with 0.98 inches at Surry and 1.13 inches
at Otter Brock; Telemark at 473.5 and Winchester Street had .
fallen to T.3. Instructed to start releasing from Surry Mt.
and call back at O0T00.

h) 6 April 1960

0700. - Telemark at 473.0 and Winchester Street
at 6.85. As the river stages had fallen considersbly, instructed
to increase outflow from Surry Mt. and call back at 1100.

1100, - Stages continued to fall with Telemeark
at 472.7 and Winchester Street at 6.55. As it appeared that the
flows from the uncontrolled areas ahove the flood plain were
leveling off, the flows from both reservoirs could be increased.
Instructed to stagger opening of gates of both reservoirs so that
by 1300 Surry Mt. was at 2.0~2.0 and Otter Brook was at 1.0-1.0~1.0.
Call at 1900,

1900. - Reservoir was still rising. Winchester
Street at 7.1 feet, Telemark at 472.7. Instructed to increase
outflow from Surry Mt. and call back at 0800.

i) | 7 _April 1960

0800, - The discharge from the uncontrolled areas
gppeared to have fallen and became falrly steady as indicated by the
Telemark stage of MTE 3 and Winchester Street reading of T.l5.

1600, During the day as it became apparent that
the stages at the index points were more and more dependent on the
reservolr releases instead of flows from the uncontrolled areas,
the releases from the reservoirs were incresased so thabt at 1600
the discharge from Surry was 1130 c.f.s. and from Otter Brook 400
cofes. The Telemark had a stage of 472.2 and at Winchester Street
the stage was T.Ll.



Jj)  The regulation of both reservoirs for the rest
of the month came under Phase IIT of the Reguletion. See ‘'D'
on Plete No. E-~34., Example - 1200 on 11 April. Pool stage at
Surry = 51 feet, pool stage at Otter Brook = T9 feet. From 'D',
the Surry Mt. releases should be sbout 68% of the total releases.
Releasse from Surry Mt. = 1120 c¢.f.s., from Otter Brook = 510 c.f.s.
The discharges were kept at a meximum in order to empty the reser-
voirs as soon as possible. During this time, there was still
considerable snow cover which melted and kept the pool stages from

falling too repidly.

k) For a short time on 1l April, Otter Brook Reser~
volr wag shut down completely to help in the recovery operetion
of a drowning viectim.

The regulations ended on 6 May 1960.
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RESERVOIR REGULATION SECTION

E.E.CHILDS, CHIEF

N.LALLY, ASS'T.CHIEF
£. 5. XIRWIN. STENOGRAFALR

R.W.MIRICK ALTERRATE

HOUSATONIC RIYER BASIN
E P.5TORY,BASIN REGULATOR

THORASTOX GAR
L.F.CULRERT, GPERATOR
E-H.WILLLAMS, ASSISTANT

EMERGENCY ALTERNATES
F.CMERRIKIN
L.REID
J.YANDERHOESF
A.HARRIMAN
P.1LBURNS

CONNECTECUT RIVER BASIN |
H.LALLY,BASIN REGULATOR
E.P.STORY,ASSISTANT

F.0.GOO0DE ALTERNATE
A.P.MUNROE, ALTERHATE
R MIRICK, ALTERNATE

UNION YILLAGE DAN

T.EFERRITER, OPERATOR
IR N.THRESHER, ASSISTANT

EIRCH RILL BAM
W.R.DIVOLL,OPERATOR
L.I.BURGESS.ASSISTANT

1

[ WORTH HARTUAND DAN |
C.A.BUSWELL.OPERATOR
GE.RO(KWUDD,AS;ISTAHT

TULLY DA
H A SMALL OPERATOR

R.A.PARKER, ASSISTANT

NORTH SPRIMEFLELD DaM

E.P.MORSE,OFIRATOR
R.AGOLEC, ASSISTANT

EARRE FALLS BAM
L.P.YIGNEAULT,OPERATOR
D.M.LARRABEE, ASSISTANT

TONNSHERD DAM
P.R.LEWIS, OPERATOR

C.C.SHULTZ, ASSISTANT

KNIGHTVICLE DAN
JXATSURANIS. OPERATOR
L.W.LAFOND,ASSISTANT

" BALL MOUBTAIN DAN
R.FIELD, OPERATOR
E.W. ROGERS, lS;lSliNT

I SURRY MOUNTAIN DAM
H.G.LAWTON, OFERATOR
J.K.RATHBURK, ASSISTANT

OTTER BRODK TAN
Y.H.GUYETTE, OPERATOR
LAPLIFKA ASSISTANT

[

————l e

UTTLEVILLE DAM !

THAMES RIVER BASIN
8.5-JOHNSON,BASIN REGULATOR
J.W.FINEGAN, ALTERNATE

MANSELECD ROLLOW m—l
N.R ALTOMARE, OPERATOR
l_I.J.H.IGGAN.,!SSISTMI!

BUFFUMYILLE DAM
S-B.ALEXANDER,OPERATOR

et

HOIEES VIELAGE DAM
EJ.PEACOCK OPERAIOR
E.M.LUKS,ASSISTANT

EAST BRIMFIELD DAN
~=={ R.L.LINDNER,OPERATOR
F.DION,ASSISTANT

I

WESTYILLE DAM
8.C. MANGR, OPERATOR

L

E.A.WILDER, ALTERNATE

BLACKSTONE RIVER BASIN
S.COOPER, BASIN REGULATOR

WIST BILL DAN

r'_' LM.CLARKIN

1 ADYISORIES TO
UTT ERGIREER

WOONSOCKET.R.L

e ADYISORIES TO
CITY ENGINEER

WORCESTER MASS.

NLTES:

. DESICE §1000 REPORTS
USE RADIO (STATION WUA iB) OR TELEPHONE.
IF RADLO 15 INOPERATIVE OR UNAVAILABLE.

. NON-BEFICE FLODD REPORTS
USE TELEPHONE TO HOMES OF RRS PERSONNEL _

AS FOLLOWS;

1. BASIN DR ASSISTANT BASIN REGULATOR.
2. ANY OTHER BASIN REGULATOR.

MERRIMACK RIVER BASIN
$.COOPER,BASIN REGULATOR
0.4 DONATI, ALTERNATE

ERAMKLIN EALLS DAM
| IN.M_HUMPHREY, QPERATOR
M.D.CROSEY, ASSISTANT
D W.CLARK, ASSISTANT

BLACKWATER DAM
A, SAWICKI, OPERATOR

I EDWARD MACDOWELL DAM |
G.A.MILLER,OPERATOR

K.B.WETRERBEE,ASSISTANT

ROPKINTON DAK

EVERETT DAM
J.l. LEDGERE, OPERATOR

3. CHIEF,RESERYOIR REGULATION SECTION.

4. ALTERNATE REGULATOR.

[ v onsineen |
[

[ oemssane v |
|

APERATION DIYISIEN
TECHMICAL LIAISON BRAMCA
AREL QREICES

LPUIIIKS & REPDRTS BRAACH

ORGANIZATION CHART
FOR
RESERYHIR REGULATIN

LT RESERYOIR REGULATION SiCIW
ADYISORIES BUHTTH

BISASTER QPERATIONS

ORGANIZATION
CHART
RESERVOIR REGULATION SECTION

U.S. ARMY EMGINEER DIVISIO EW ENGLAND

N, M
' CORPS OF ENGINEERS WALTHAM, MAES,

FEERUARY 1962




h.

" TELEPHONE DIRECTORY

Februsry 1962

Dam Personnel
a. Surry Mt. Dam
Harry G. Lawton
John K. Rathburn
b. Otter Brook Dam
Vernon H. Guyette
James A. Plifke
Reinfall Observers
Mrs. Ruth ¥. Moore
River Observers({Ashuelot River)
a. 0ld Faulkner & Colony Mill
b. Sewage Pumping Station
Mr. Eric Whalen (Home)
- Telemark
c. Homestead Woolen Co.
West Swanzey, N. H.
d. A.C.Lawrence Leather Co.
Mr. F.E. Store{Home)
e. New England Box Co.
Mr. R. H. Foster (Home)
f. Mike Alvaleatis
Winchester Restaurant
g. Winchester Paper Co.
Mr. J. R. Ellis (Home)
Mr. R. Delano (Home)
h. Paper Service Mills, Inc.
Mr. R. H, O'Nesal, Pres.
i. Ashuelot Paper Co.
Mr. H. Amidon (Home)
Mr. E. McCormick (Home)
Mr. R. M. Garfield (Home)
J+. G. E. Robertson & Co.
Mr. F. Major (Home)
Mr. L Gratton (Home)
k. Gratton-Weeks, Inec.
Tocal Authorities
a. Chief Selectmen (Surry)
b. Bupt. of Public Works
Mr. J. F. Burke (Home)
¢. Clty Engineer
Mr. R. Shaw (Home)
d. City Maneger
Mr. D, Chick (Home)
e. Chief of Police
Mr. W. Bridghem (Home)
f. New Hampshire State Police

Keene, N, H.
Hancock, N. H.

Xeene, N. H.
1"t "

Bradford, N. H.

Keene, N. H.
1t 1

Winchester, N.
Keene, N. H.
Winchester, N.
Keene, N. H.
Winchester, N.

H.

H'

HI

(near staff gage)

Ashuelot, N. H.
Hinsdale, N. H.
n "

Ashuelot, N. H.
Hinsdale, N. H.

Walpole, N. H.
Keene, K. H.

L1]
n "
1L} n
" L]
n "
" "

H it

Concord, N. H.

Elmwood 2-2hL7T
LA 5-3745

Elmwood 2-4130
Emerson 3-4489

Elmwood 2-2443
2-1713

" 2-0200

" 2-LoL6

" 2-2022

Cedar 9-4321
Elmwood 2-0LTT
Cedar 9-k201
Elmwood 2-4321
Cedar 9-8883

Skyline
Elnwood
1t

Cedar 9-6632
Edgewater 6-5633

6-5392
h 6 5311
" 6-5475
" 6-5432
il 6-56’43
" 6-5337
" 6~5616
" 6-5551
" 6-5606
f 6-5603
" 6-5551

6-3609
2-6550
2-0822
" 2-6550
" 2-3972
" Pu5211
" 2-0397
" 223023
" 2-4563
5-5571

PLATE NO. E-2
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SURRY MT. RESERVOIR
AREA AND CAPACITY

DRATNAGE AREA = 100 S.M.

ELEV. STAGE AREA “CAPACITY ELEV. STAGE  AREA CAPACITY
M.S.L. FEET ACRES  AC. FT. INCHES M.S.L.  FEET ACRES  AC, FT. INCEES
485 0 0 521 36 580 8999 1.69
486 1 15 5 522 37 594 9586 1.80
W87 2 30 12 523 38 608 10187 1.91
488 3 40 22 524 39 621 10802 2.02
489 I 55 32 525 Lo 635 11430 2.1k
koo 5 70 h2 526 b1 649 12072 2.26
ho1 6 85 62 .01 527 Lo 664 12729 2.39
hoo 7 100 92 .02 528 k3 678 13400 2.51
hg3 8 120 132 .03 529 L 693 14086 2.64
ol 9 140 243 .05 530 45 708 14786 2.77
Lgs5 10 155 383 .07 531 L6 722 15501 2.90
TeTS 11 175 500 .09 532 47 736 16230 3.0h4
ko7 12 195 700 .13 533 48 750 . 16973 3.18
ko8 13 215 900 A7 534 Lo 765 17731 3.32
kgg ik 240 1105 .21 535 50 780 18503 3.47
kg9.5  1k.5 250 1200 .23 536 51 7ok 19290 3.61
500 15 260 1317 .25 537 52 808 20091 3.77
RECREATION POOL - 500! 538 53 822 20906 3.92
539 5k 836 21735 407
501 16 278 269 .05 5Lo 55 850 22578 b, 23
502 17 296 559 .10 :
503 18 314 86k .16 541 56 862 23434 k.39
504 19 332 1187 .22 542 57 87k 24302 4,55
505 20 350 1528 .29 543 58 887 25183 h.72
54l 59 900 26076 4,89
506 21 364 1885 .35 545 60 913 26983 5.06
507 22 378 2256 L2
508 23 392 2641 it 546 61 925 27902 5.23
509 2L Lo7 3041 .57 547 62 937 28833 5.40
510 25 423 3456 .65 548 63 9h8 29776 5.58
: 549 64 959 30729 5.76
511 26 438 3887 .73 550 65 970 31694 5.9k
512 27 h53 %333 .81 CREST ELEVATION - 550°'
513 28 468 L7oh .90 551 66 986 32672 6.12
514 29 483 5270 .99 552 67 1002 33666 6.31
515 30 458 5761 1.08 553 68 1018 34676 6.50
554 69 103k 35702 6.69
516 31 512 6266 1.17 555 70 1050 36Tk 6.89
517 32 526 6785 1.27
518 33 5ho 7318 1.37 556 71 1067 37802 7.08
519 3k 554 7865  L.h 557 72 108k 388718 T.29
520 35 567 8h26 1.58 558 73 1100 39970 7.49
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OTTER BROOK RESERVOIR : |
AREA AND CAPACITY B

DRAINAGE AREA = 47 S,M,

STAGE AREA CAPACITY ELEV. STAGE AREA CAPACITY

BLEV.
M,S.L. F2T  ACRES AC. FT. INCUES -~  M.S.L. FEET ACRES' AC, FTs INCHES
683 0 11 4o 02 739 5 214 5500 2.19
685 2 16 70 .03 741 58 219 5070 = 2.36
687 L 22 110 Ok 743 60 - 226 6370 . 2.54
639 6 27 160 .06 745 62 232 6830 2.78
691 8 32 210 .09 747 6 239 7300 2,91
693 10 . 40 290 .11 749 66 245 7790 3.10
695 12 47 370 .15 751, 68 252 8280. 3. 30
697 14 55 480 .19 753 70 259 8790 - 3.51
699 16 62 590 .24 755 72 266 9280. 3.71
701 18 70 720 29 757 M 273 9880 3.93
Recreation FPool = 701 755 76 280 10480 4,15
701 18 70 0 0 . 761 78 288 10980 . 4,38
703 20 76 150 .06 763 80 296 11580 4,61
705 22 83 310 12 765 82 303 12180 4,85
707 24 90 480 .19 767 8k 311 12780  5.09
709 26 96 670 W26 769 86 319 13380 5,35
711 28 103 870 34 771 88 327 14080 - 5.57
713 30 113 1080 43 773 90 336 14680 5,87
715 32 123 1320 .52 775 92 346 15380 6.14
717 34 133 1580 .63 777 9l 355 16080 6,42
719 36 143 - 1850 .74 779 96  365. 16780 6,70
721 38 153 2150 .85 781 98 37% 17600 0 7,00
723 4o 161 2460 .98 Crest Elevation = 781
725 b2 169 2790 1.11 783 100 383 18280 ° 7.30
727 . k4 177 3140 1,25 785 102 392 19080 7.61
729 46 - 184 3500 1.39 787 104 400 19880 7.93
731 48 192 3870 1.54 789 106 409 20680 8.25
733 50 197 4260 1,70 791 108 418 21480 8.58
735 52 203 L4660 1,86 793 110 §27 22380 8.92
737 54 208 5070 2,02 795 112 435 23180 9.26

797 114 Ly 24080 9.61

PLATE NO.E-I9
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STAGE IN FEET
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Table No. ._._.._..

(N?);?}gm UNITED STATES DEPARTMENT OF THE INTERIOR Washington____. \ ..........
GEOLOGICAL SURVEY (WATER RESOURCES DIVISION)} File N"'[an ________________________
Rating table for . Ashoelol . River . 'tx:\ouur Surr\us Moortam Dom , fear. Keene N0
from‘.AQ_(;.t_'._.‘l. ...... L1960 . A9 fome 19 O e 19
] e | |G| o | 25 [ 2| v T s Do | Rl | 08| wramw | Dl | 205 | moeawe | B | 28] vt | 2
Feet Cfs [+ Fect q: s Feet Cfs Cfy Feet Ch Cfa Feet cn Cfs Peet Cis Ch Feet Ch Cfs
I\-.oo ______________ (> 191 0 . 3 R, .00 .00 .00
P .10 91“ o .10 V10 ol | .10 ol
R e PEA 20 | 220 |eeameeee e DO R TPSS I AR S e
P I .30 Z"g --------- 80|l 3 IO .30 ™S I P e
P .40 736_5_ ------------- Y A0 40 T P T
PR Y L B I - .50 T 3 S P B
T D...... .60 38_5_ ------------- B ) .80 O P R
.70 _l+ _____ - .70 3._66 ------------- L O ..m .............. 1 {1 S, T P I ] o
7 b= .80 4:?3;‘, ---------- -, S .80 T S P
w2 | = 455 Y Y I P R TS S
00 34 [ T %O, ------------ Y v .00 T P .
.10 4T RAN-Y.\- | B U/ I .10 T N P
@28z ] @ BeS | » ) — D ) »
wl ek T | LOS_. » » - P I . e
w1 40 (94_5_ ............. B3 .40 .40 .40 T
wl DL [T ol GBS e o 0 P I
o AT ol AR5 R} I .80 .80 .60 T
.70 _-L?.\,._-__- .70 TS| Y ' —— .10 .70 0 o
80 .--Lﬁ:a__-_ .80 BoS | ™ s oS I N S I B P
.90 ---t.-_('..{"._ ------------ .00 .80 o .90 T P
This table is applicable for open-channel conditions. Itisbasedon......_._. discharge measurements made during ... ...
................................................................ and is ...._.._.._....__._ well defined between .________...._efsand___._________..cfs. Compby..____.date._... ..
................................................................................................................................. rvans . Ckd by _......date ...
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D210
(Nov. 1857)
GEOLOUGICAL SURVEY (WATER RESOURCES DIVISION)

"UNITED STATES DEPARTMENT OF THE INTERIOR

\

Rating table forOﬁ‘eeroKbc\e;wOffcrEmKqu,ﬂmrKecnc.,N\%
__________________________ e from_.?h?r‘.e,?.e@“,_, 952 to 19 from »

. ]

L19 Lt

A s ai o icmmmmaan

260, | Disnares | Do | 0880 | pichares | s | S5 | piscares | Dl | 228 | pistarge | Dt |05 | msonargs | Dt || 506 | ‘Disonarge | Ditr T G060 T gy | Difer
Fedt on o || Feat n | on | P o Loor | Rt on cn || Fea ofi . || Pet’| Ch ‘Fe-tt h Ch
00 o T 2% |- o 0 | ' ™ - A »
Py 0l 58, ‘ L) — 10 T 10 o ol
P 2] 183 ) SU— » ] | 2 T
S I w208 7T Sl AT T Wl T S T P
w7 Wl 2381 T P 1;,;.. P I Y .40 - ,.4.0 ________________________
50 T .50 2.(-6 ------------- . I T ) — il L S R———— ‘ : P -
" 02980 | T “ B ‘ S
70 ol 3281 w1 7 N ol L b T
P w3587 o] ] I i I ——
ol A w393 P ™ wh 7T o]
{0 s &n 430 ) T 00 B ) A . ‘ i
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| 118 ) 7 oS % ® o T
This table is applicable for open-channel_conditi‘ons_.'. It is ba.zsled on.......... discharge measurements made during ...
........................................................... aﬁd 8 oo well defined between ________________cfs and Compby_.......date_._.._.__.
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY (WATER RESOURCES DIVISION)

9
{Nov. 1U57)

Rating table for__...A‘i‘zhquQ:t ..... ELO&V"V\EQI"C?\\\som,\\)\'\ eeraenematneat Temeseemet oo e oo eemenoee e et s e ee e e e e eee oo naean

- fromb(\)r‘:’), 1959 Ltooo o 19 from

,?a?ggft Discharge | BITSC »ﬁ&gﬁi Dischorge | Liffer lgffgt Discharge | Differ- tg?gg;t Discharge | Hiffer- hc:?::t Diseharge DE:' rgfgl:fa Discharge | Differ- height | Discbarge D,E:'
Feet Cjs Crs Fead Ch Cis Feet Cfs Cfs Feet i Ch Feet o Cix Pecet Ch h Feet Ch Ch
") 3.0 13 S s 1w LS20 .00 |; .00 ool
I oA x| 150, w|[AS8O] T e 2 T
P = D 2l 1BS. 2| MeDO. » O P
Wl ol T30 ol 02 ol B0 5 I 0 T
| 0| 281 0 BSS ol A0 40 B T o T
ol M el 0| B0, IR 5 S 50 T
I b w236 wl NS [ o[ A\BAO [T .6 ool | ol
0.0 T | 220 20260 . i 200 .70 ol P -
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wloak | wl B2 | w020 [ w2020 O E ™ I P S
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wlof2. ol A2 T wl Moo [T | 2\40 Y Y A
M PR T oL AAO 200 | Wl ale [T Y I -
w330 P a0y o 1185 a0 2GS, Py A
w85 | 505, ) 1B30 0| ZAA0 P
020 [ o 540 [ 0] LAB0. 2595 S A R s ol -
o AL o 235 w1330 0] 2460 o " " -
nol \RD a0l 010 201 1360 0 )
wl. 140 wl 45 | 1436 80 80 O |
wl \S6 | AL Ugo | S ol | -
This table is applicable for open-channe] conditions. It is based on..__..__.. discharge measurements r;xade during ... e
.................................................................................... andis ......._..........._well defined between ......._........efsand ______________efs. Compby..____.date_..... ..
........................................................................................................................................................................... Ckd bY o GBS e
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. p
e UNITED STATES DEPARTMENT OF THE INTERIOR Washington
) GEOLOGICAL SURVEY (WATER RESOURCES DIVISION) File Nﬂ-{ﬁdd __________________
Rating table for_S300th . Branch Ashoelst Rwer at Webb, near. Mariboro M. p‘
o from No¥.ZV. 1956 ,lo.. Bor i 1958 from A?\" 3...,19 53 e 19
Gage Gage Differ- || Qage Differ- || Gage Diffar- [ Gage Difter- || Gage Differ- || Gage Differ-

Differ- 8 -
veight| Discba™® | “aneg [ netght | DI8CBeTE | “onc | heignt | DISebar®e | Tapos |l height| DIScharsd | Tene,” | pojghy | Piscbarge | Tgns” || pign | Discarge | TS5 N yighe | Plscharge | Cgnog

Feet Cfs Cfs Feet Cfe Cf Feel Cfy Cfz Fed Cfs Cls Feet Cfs Cfs Ferd Cfs Ch Feet Cfr Ch

o sl do | Sw|.555 7oL AR00 P Y — T ——
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This table is applicable for open-channel conditions. 1t is based on._._..__. discharge measurements made during ... ...

............................... andis ................._.well defined between _.._.._._.___._efsand............__efs. Compby.._ .. __aate._ .___. __
.................................................................................................... Ckd by ........date ...
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a1 UNITED STATES DEPARTMENT OF THE INIERIOR Washingion >
GEOLOGICAL SURVEY (WATER RESOURCES DIVISION) Fie No. [Field ________________________
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This table is applicable t‘of open-channel conditions. I¢is based on.......... discharge measurements made during ... eoieees
............ and is .oooceeveeeeceeeo._ well defined between ..._._______.c¢fsand ........__.....cfs, Compby......_.date....._....
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KEENE TELEMARK ELEVATION

472

471

KEENE DATUM

Fd
S
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B
g

4681~

467

\TOTAL MAXIMUM OQUTFLOW DURING PHASEIL =900 C.FES,

APPLICATION OF CURVES
PURPOSE: - 7o beused as AGuide Only in
delermining rhe fotal Bie ron rom
both resarveirs during the rising stages of @
flaod on the Ashuelol River af the Keane Telamark,
Based on the slevation and rofe of rise in fee! per
hour at the goge.

_CONDITIONS _

1 Phose I, early development of flood.
2. Applicable any time of yeer—
3 River slage rising ol o rola sxesding 0./ fest
per. hour at the telemark goge.
EXAMPLE #T
! Efsv. at lelemark gage 470. € 0800
2.Elev. af lelemork qage 470.4 € 03900
3. Rate of risa = 0.3 Feal por hour.
& From curves, Tolal reservoir releasos
i§ 400 CF 5.
EXAMPLEANEZ
! Elgv, o felemark gage 469.0 @2/00
2£fev ai pelemark gage 468.7R2200
3 Rate of rise =0.7 Feat Per Hour.
4. From Curves, lofal reservoir réleoses
15 '0°CF.S.

SURRY MOUNTAIN AND

o]

TOTAL ALLOWABLE DISCHARGE FROM BOTH
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KEENE TELEMARK ELEVATION - KEENE DATUM

CREST

474

473

T TTl600C.FS.

i

O-400 C.F 5

800CES.

| —iszo0crs.

472

471

| MAXIMUM SURRY MT. OUTFLOWS

1

!

TITTTTTIIE,

SPILLWAY

~——— Mon-Growing Season
——— Growing Ssason

47

——tm— = -

7o

469

20 40
SURRY MOUNTAIN STAGE IN FEET

50

SURRY MT. RESERVOIR
DISCHARGE REGULATIONS;

STAGE - FEET

MT. PO0OL

SURRY

60

T
47— - ,/

=3
=
i
- A-Y\

w | f ‘
KEENE DATUM= 5.3 M.s.|1..______ - E ; o |
| : PHASES 1I |& IIT
3 a4 L o -
- i o .
: 1 .
w | OUTFLOW FROM ] L : :
£ ara|SURRY MTRES=CFS. | /,4? : e
» i ]
) / /?/ i ;
. _ , //// . H . - —
el S |
= i =800 A7 ’ ’
o Léé /%O o ! ! ]
z o
S
17
m
=

2
1 2
T~
L ¢ e
; I -1

—— T A A R
; : / < EE o §§
470 S : B —— WS
w : i v ELUQ%: Ek RS
Z g {0 Wil i [T
ui WS Wi W
¥ T [ Bhe
SN Y 8, o8
465 [ we W ogE | wEY

5 6 7

WINCHESTER STREET GAGE - FEET

SURRY MOUNTAIN RESERVOIR
RESERVOIR RELEASES

WINCHESTER ST. STAGES

VS.

55

50

45

e

E QLEP

! R
Y.l EEE
FTV/

D
1
H
i

5€2

A

R\
N

NN

HASESIT &1

80 85

20

% OF TOTAL
RELEASES

SURRY MT. DISCHARGES

45

50 55

5 60
OTTER BROOQK POOL STAGE — FEET

65

CONNECTICUT RIVER FLOOD CONTROL
. ASHUELOT RIVER BASIN
GUIDE CURVES

FOR
RESERVOIR REGULATION

NEW ENGLAND DIVISION ~ WALTHAM, MASS,
FEBRUARY 1962

PLATE NO. E-34



POOL STAGE IN FEET

FLOW INTO OR FROM STORAGE IN THOUSAND C.F.S.

CONNECTICUT RIVEIIR. FLOOD CONTROL

SURRY MOUNTAIN RESERVOIR
CURVES FOR DETERMINATION
OF RESERVOIR INFLOWS

NEW ENGLAND DIVISION WALTHAM,MASS.
FEBRUARY (962

PLATE NO.E-35



RESERVOIR STAGE IN FEET

toof T SPILLWAY CREST ELEV 781 M.S.L

.........

{" SRS

(8]

30¢

T 0 S S O N O IR RN R CONNECTICUT RIVER FLOOD CONTROL |
SR I P RN I I O T T A D I A R e _OTTER BROOK RESERVOIR

A | 2 3 z CURVES FOR DETERMINATION
FLOW INTO OR FROM STORAGE-1000 C.F.S. OF RESERVOIR INFLOWS

NEW ENGLAND DIVISION WALTHAM,MASS.
FEBRUARY 1962

O

PLATE NO.E-36



LOG OF RADIO REPORTS - FLOOD CONTROL

DAMS wua 33

SUERY MT R OTTER BK,
2% MAY &) lJUNE |Gt
5 SURRY | OTTER | 9URRY | otTer °
a3 ITEM MT, BH. MT BK. K]
1] Time of Observaticn Os00 0800 0800 o8O0 1
2| Preclpitation (last 24 hours o o T T 2
3§ Porm of Precipitation — — R R ) 3
4] Present Weather CLOY | cLov | ewowers ety cub 4
5] Pool Stage a5 1905 | 1535 ] (933 5
6| Tendency q E 23 5 6
7| Gate Openings Q-1 0-45-01 0-30 10-45-0 ?
8| Tallwater Gage £le RS LN0 G Hl 8
9| outfiow YA &0 295 81 L]
INDEX POINTS
10

0] KEENE TELEMARK | 4o@5 467

1] WINCHESTER ST 11
2 12
13 13
L4 1
15 15

REMARKS SAMPLE
PLATE NO.E-37




GATE OPERATION RECORD

OITER BROOK __ RESERVOIR  OCTOBER _ mowTH 1959 YEAR
' RES. GATE OPENING IN FEET®
DATE HoUR %l:ﬂf OUTFLOW REMARKS
L ]#2 | #a|my [ #5| #6| #7 | #8 | c .f.s.
1 1083¢ 9.0 | olu.d o 150 At Change

2 hewo ho.8 | ol2.d o 150

24 D900 [e2.0 of d o 10

26 0830 |s1,2 1.5 0 55

26 (1390 ]52.35 1.5 d.5 110

27 830 |sh.20 }.5] .o .5 165

27 [Q30 KB4.20 L.0i1,0 1, 335

27 Dhoo B3.95 ).501.0 1.3 Lys

27 D615 b3.45 ).5]1.5/1.9 4a0

28 P83 b0.15 1.8[1.5[1.d 535

29 P830 hs5.12 1.8[1.7[1.4 525

30 30_.8B2.55 1.811 81 4 210

3 30 _R3.65 1.9[1.8/1, k50 At Change

All ed up | weeklyihetueen the lai
24tH, is¢ legulati, bed_on th
*Indicate full opened gate by "F"
SIGNED SAMPLE
OPERATOR
DATE

) FORM 90 Replaces Ned Form 90 of Jan 53 and Ned Forms

FE8 6C

91 and 101 which are obsolete

PLATE NO. E-38



REGULATION OF SURRY MOUNTAIN AND OTTER BROOK RESERVOIRS

M
e VAR LOG OF REPORTS AND INSTRUCTIONS
SURRY MOUNTAIN RESERVOIR OTTER BROOK RESERVOIR
RESERVOIR | GATE
TIME . OUTFLOW | RESERVOIR OUTFLOW KEENE MISCELLANEOUS
oF POOL  |oPeNss. .POOL TELEMARK | DISCHARGE  DATA RAINFALL
REPORT|HOUR 1 | 2 |Tw |c.rs. [HOUuR|sTaGE T.W. [CFS. |IHOURIELEVATION LOCATION  |HOURSTAGE|C.F.5. |LOCATION |HOURINGHES
o400 o] o o4oo| Te 0 0500/ 413.2 _ 1
t-6-¢ollowo Lo ] o [ 630] 213 Joweel 112 0 591 W 000l 4130w TER ST 063 .85
o115
INSIRYCT Tg oPEN LA~ L0 cALL gack (AT 1100 .
i T
Q900 1.0 (1.0 0800| 1.6 0 Y12.9 1
oo [loo L0 1o (101 | 435 __lluoo| 1e45 0 5321 12 U002 [wiwcuester 5110301 ©.55 - T T
INSTRUCT| To| OPEN SURIRY TO L3' ANO AT 1300 QPEN Tg 20420 N N N
OPEN OTTER BK. TO D.5" AND AT 1300| oPEN To 1¢'-0-1.0' CALUL BACK AT 1500 | _ |
Lo
- 0601400 A0 2.0 400 12.10 1 f
1500 [li500 2.0{20(823| 840 Kool 18.25 150 269 CALLl BACK AT 2000. |
100 1600 194 100 [4TA T
1B00 \804 151 1200 4121 i
2009 12000 2020]82a] 857 llgood 800 1.52) A 120004720 |wikeester 1 [1dws] 1) T
TRUCT ITo _dPeEN  SURRY caLL BACK AT! osdo. )
- o
Lo !
Fal V. Kt e
AT T L .

E

PLATE NO.E-39



NED PORM 44 RESERVOIR REGULAT ION

15 Nov, 1981 COMPUTATION OF INFLOW
Flood of — OCT 1959
Reserwoir __ SURRY MT, BY _SAMPLE. . Date 26 OCT 1959
CHANGE IN FLOY 10TAL
TIME RES. RES. STAGE |into/from INFLOW REMARK 8
STAGE  |Feet per hour| gmpace | ovmow | (5) # (8)
Peet sg?'-ved JtAlg;.ed c. 1,8, c.f. s, c.f.a.
{(n {2 (3 (4 {5) (6) (7 (8)
9-24-59 .
2200 21.0 35
21.75 1.5 1 Q.75{ 3360 3395
2400 22.5 35
23.25 1.5 ] 0.75.] 3540 3575
-25-59
0200 2k.0 35
247 1.h 0.7 3520 3555
oboo 25.4 35 :
26.0 1.2 0.6 3150 3185
0600 26.6 3/
27.25 1.3 | 0.65 | 3550 3585
0800  -|27.9 35 -
: 28.45 1.1 ]0.55 | 3100 } | 3135
1000 23.0 35
29.45 0.9 lo.b5 | 2640 2675
1200 .9 35
30.45 1.1 _10.55 | 3320 3355
1400 31.0 35
3.4 0.8 ]0.4 2480 2515
1600 31.8 35
. 32.15 0.7 10.3F 2200 2255
1800 32.5 35
32.85 0.7 10.35 | 2240 2295
00 33.2 35
33.55 Q.7 .10.35 | 2310 2345
2200 33.9 35
34.2 Q.6 0.3 1750 1785
2400 34.5 35
. 3h.75 0.5 |0.25 | 1690 1725
~26-59
0200 35.0 35
35.25 0.5 |0.25 | 1720 1755
0L00 35.5 35
35.75 0.5 [0.25 | 170 1775
0600 36.0 35
36.25 0.5 |0.25 | 1760 1795
0800 36.5 - 35
36.7 0.4 {0.2 1430 1465
PLATE NO. E-LO




FLOW IN THOUSAND C.F.S.

IN THOUSAND C.F.S.

FLOW

iN THOUSAND G.F.S.

FLOW

i-3 ON 31Vid

FLOW IN THOUSAND G.FS.
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OTTER BROOK RESERVOIRS
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N THOUSAND CFS§

DISCHARGE

IN THOUSAND C.FS
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RAINFALL IN EXCESS INCHES

FLOW IN THOUSAND C.F.S,.

ITOTAL RAINFALL =22.2 mcups REE
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CONNECTICUT RIVER FLOOD CONTROL

SURRY MOUNTAIN RESERVOIR

24
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SPILLWAY DESIGN
FLOOD

NEW ENGLAND DIVISION WALTHAM, MASS,

FEBRUARY (962

PLATE NO. E-44



2961 A¥vNye3d
"'SEYW WYHLIVM'NOISIAIGC GNVIONI M3IN

aoond
N9IS3A AVMTIIILS

HIOAYIAS3IY NOOHE ¥3110

el 09 8

SYNOH NI

OHLINOD Q00T ¥3AIM LNOILIANNOD

i

. s.l...xI..fl..w -

3INIL

S xrwliwi.bllll.lr .

| J1oALBS0Y m

#//F . ak MoI4ul |

: : . i :

| : [ !

! ) i

: | ! ,

; P ' . i -
; ! Co

- o

i
S

i
:

|

A
|
.
|

thG Ao

Y U

(teet,m

g

| 1464 = AWIF 1904 WpwixDw

g

_POOL ELEVATION
|
|

-4

| seyou) =:/104UDY (D¥OL

g pRsO) S34D9 ) N

—— s e . . ———— e ..

|
|
|
I
;

 seyauy w 12 &.ﬁw :&Suk \QE — I B
s8Ysuy % =SIHEY 2O~ Suc&&t S _
#e = W --..n\% /17

\\.!.-

:t 15 0164 495

%&m

- I;[L -

S Py
- {oz
- |se
~Jos
- -4Q¢

- Hov

Mmod

'Sd’0 OANVSNOHL NI

5%
@
o,

33

o

T

om.

@3

PLATE NO.E-45



~ CORPS OF ENGINEERS
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